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Background/Purpose: The goal of strabismus surgery is to align the eyes, help eliminate diplopia, and
restore and/or expand binocular visual function. Adults with strabismus are subjected to psychosocial
prejudices, and many patients seek strabismus correction for these reasons.
Methods: A surgical audit was performed on 91 adult patients, by a singular surgeon. The type of stra-
bismus, preoperative measurements, and indications for surgery were obtained from the patient notes,
as were all ﬁnal outcomes. Final measurements, on average, were taken at 16 weeks postoperatively, and
patients were asked to comment subjectively on their outcome.
Results: The majority of patients were seeking surgery for combined psychosocial and cosmetic reasons
(78.4%), or combined psychosocial and functional indications (9.6%), whereas the remainder were
seeking surgery for functional indications only. Eighty-three percent of patients reached the desired
surgical outcome of <10 prism dioptres; 97.6% were satisﬁed or very satisﬁed with their surgery, with the
remaining patients having a neutral standpoint, and none were dissatisﬁed.
Conclusion: Adult strabismus surgery is highly successful and provides patients with a good level of
satisfaction. Many patients seek surgical correction for cosmesis and psychosocial beneﬁts.
Copyright  2013, The Ophthalmologic Society of Taiwan. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
The major aims of adult corrective strabismus surgery are satis-
factory cosmetic alignment of the eyes, elimination of diplopia, and
restoration or expansion of binocular visual function. In addition to
cosmetic appearance, several studies have demonstrated signiﬁcant
beneﬁts to patients’ psychosocial function, that is, improvement in
interpersonal relations, employment, sport, and self-image.1
Restoration of ocular alignment in those who acquire strabismus
after and prior to visual maturation (AVM and BVM, respectively)
may re-establish sensory fusion as well as eliminate diplopia.2
Establishment of various levels of binocular function after adult
strabismus surgery is dependent upon several factors, and more
likely to be achieved in patients who acquired their strabismus
AVM than in those acquiring strabismus BVM. This also applies toy have no ﬁnancial or non-
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e Ophthalmologic Society of Taiwacquired versus congenital strabismus, and horizontal versus ver-
tical strabismus. A higher success rate has been reported in those
whose surgery is performed prior to the age of 50 years.3 Some
level of binocularity can be attained with primary strabismus (86e
92%) and consecutive strabismus (79e87%), and lesser success rate
with vertical misalignments (58e64%).3 Achieving some level of
binocularity with adult strabismus surgery decreases with age,
from 85-88% in those under 50 years to 73% in adults older than 50
years. Maintaining binocularity is dependent on having good vision
in both eyes (90% at 1 year, 85% at 3 years, and 82% at 10 years
postoperatively).3 Restoration of binocularity and sensory fusion
improves stability of postsurgical alignment.3
Some level of stereopsis (50e3000 seconds of arc) can be ach-
ieved following adult strabismus surgery. Greater success is seen in
patients who have acquired strabismus AVM (81%) than in those
who have acquired strabismus BVM (44%) and in those with
congenital strabismus.2 Some level of binocularity and stereopsis
can be achieved in patients who have acquired their strabismus
BVM and have delayed primary strabismus surgery.4 Sensory fusion
can be achieved in those with infantile esotropia, even after many
years of having esotropia and amblyopia.5 Expansion of binocular
visual ﬁelds can be achieved in up to 92% of patients, varying be-
tween 0 and 34 horizontally in esotropes.3,6 This can also bean. Published by Elsevier Taiwan LLC. All rights reserved.
Table 1
Indication for adult strabismus surgery.
Indication for surgery %
Cosmesis/psychosocial 78.4
Diplopia 10.8
Cosmesis and diplopia 7.2
Diplopia and AHP 1.2
Cosmesis and AHP 1.2
Cosmesis, diplopia, and asthenopia 1.2
AHP ¼ abnormal head posture.
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recti operations.7
Beneﬁts of regaining ocular alignment extend beyond functional
beneﬁts and pure cosmesis. Jackson et al1 demonstrated that adults
with strabismus have higher levels of social anxiety, social avoid-
ance, and general anxiety compared with those of the non-
strabismic population, but the same level of depression.
Postoperatively these patients have a signiﬁcant reduction of these
levels, improving their psychosocial function. Strabismus has a
negative impact on many aspects of a person’s life: self-image,
securing employment, interpersonal relations, school, work, and
sport. The negative impact of strabismus increases from 63% in
childhood to 84% in teenage years and to 85% by adulthood.8 Evi-
dence suggests that many people with strabismus believe that they
have been subjected to ridicule and abuse secondary to their stra-
bismus, and this continues into their adult lives, affecting their
ability to obtain employment or have a successful career in jobs that
require face-to-face contact.8
Adults with strabismus are subjected to prejudices that their
orthotropic counterparts are not. A study comparing perceived
personality traits, as judged from photos, of orthotropic patient’s
and those with large-angle esotropia or exotropia demonstrated
this.9 The traits judged were attentiveness, communication skills,
competency, dependability, emotional stability, honesty, humor,
intelligence, leadership, organization, and sincerity. The total score
(the summative of the personality traits average scores) of stra-
bismic patients were signiﬁcantly lower than the orthotropic
persons. The strabismus patients were judged to be poor commu-
nicators, have poor humor, and be of lower intelligence than their
orthotropic counterparts. The effect of perceived judgment of per-
sonality was worse for esotropia than for exotropia patients.9
In regard to employability, women with strabismus have been
shown to receive lower hiring preference scores than those with
normal ocular alignment. This prejudice was not demonstrated
between strabismic and nonstrabismic male applicants.10 A study
of Swiss head-hunters judged that persons with strabismus are
perceived as being less attractive and less intelligent by potential
employers.11 Although this study showed that exotropia had
greater negative impact on employability than esotropia, early
studies have found the reverse.10,12 Goff et al13 demonstrated that
esotropia had a signiﬁcant effect on a person’s ability to gain pro-
motion, whereas no difference was noted in exotropes.
Patients with strabismus have signiﬁcantly less chance of
ﬁnding a partner through dating agencies. A study of Swiss dating
agencies suggested that potential partnerswould judge clients with
strabismus as being less attractive, erotic, likeable, interesting,
successful, intelligent, and/or sporty than orthotropic individuals.
In this study, exotropia was perceived as having a more negative
impact than esotropia.12
Psychosocial impact of adult strabismus is complex, and its
impact varies between the type of strabismus, sex, age, and psy-
chosocial circumstances (obtaining employment, promotion, and
dating). There is growing evidence of negative perception/pre-
judgment of others toward patients having strabismus, which
supports that there is some basis for the anxiety and perceived
negative impact that strabismus has on the lives of individuals.
This study adds to the body of literature in regard to indications
for adult strabismus surgery, its surgical outcomes, and patient’s
perception of outcomes.
2. Methods
A retrospective chart review of all adult patients who had un-
dergone strabismus surgery by a single surgeon between January
2009 and July 2011 was performed.Patient selection criteria were as follows: 91 adult strabismus
patients from a surgical audit, operated on by a singular surgeon,
between 2009 and 2011. Final measurements were, on average,
taken at 16 weeks postoperatively. These patients were consented
to be included in the study, in accordance to the Helsinki Conven-
tion. Patients were asked to comment subjectively on their surgical
outcome as very satisﬁed, satisﬁed, neutral, unsatisﬁed, or very
dissatisﬁed. Reasons for surgery were obtained from the patient’s
notes, as were all ﬁnal outcomes.
3. Results
Of the 91 patients whowere audited, eight were excluded due to
inadequate follow-up or insufﬁcient data, leaving 83 patients. The
average age of patients when surgery was performed was 37 years,
and 60% (50 patients) were female. The indications for surgery, type
of strabismus, and size of deviation are detailed in Tables 1e3,
respectively. Of these patients, 56.6% had some form of amblyopia,
whereas 60.2% had undergone previous strabismus surgery. Of
those undergoing surgery previously, 70% had undergone only one,
20% two, and 10% three or more operations.
3.1. Surgical outcomes
The majority of patients (83.1 %) had a desired surgical outcome
of less than 10 prism dioptres (PD) and 10.9% had an acceptable
result of between 10 PD and 20 PD (Table 4). Only 2.4% had 20e
30 PD, a further 2.4% had 30e40 PD, and 1.2% (1 patient) had over
40 PD postoperatively. It should be noted that the patient having
over 40 PD postoperatively had a preoperative angle sizemeasuring
in excess of 95 PD. Of the cohort, 23 patients (27.7%) had preop-
erative diplopia and ﬁve (6%) had residual postoperative diplopia,
of whom one (1.2%) was diplopia free with prisms. The remaining
three patients required further surgery. No incidents of other
complications of strabismus surgery were noted. Patient subjective
satisfaction matched objective satisfaction closely (Table 4), with
less than 5% of patients having a neutral or dissatisfactory stand-
point on the surgical outcome.
4. Discussion
Adults with strabismus are often perceived as having lower
communication skills and intelligence when compared to ortho-
tropic persons.9 They are viewed as less attractive and less
employable,11 and females have a decreased likelihood of gaining
employment.10 Socially, patients with strabismus have signiﬁcantly
less chance of ﬁnding a partner through dating agencies.12 In
addition to the prejudices that adults with strabismus face, stra-
bismus also has a direct psychological effect on the patients. Psy-
chologically, strabismus surgery has been demonstrated to exhibit
the following beneﬁts: to decrease levels of anxiety and depression,
social anxiety, and avoidance postoperatively1 and to improve
psychosocial and functional scores.14 Beauchamp et al15 reported
Table 2
Type of strabismus.
Type of strabismus %
Esotropia 41
Exotropia 56.6
Hypertropia/hypotropia 2.4
Table 4
Comparison of surgical outcome with patient subjective satisfaction.
Postoperative satisfaction
(objective and subjective)
Objective
satisfaction (%)
Patient (subjective)
satisfaction (%)
Very satisﬁed 83.1 83.1
Satisﬁed 12.1 14.5
Neutral 2.4 2.4
Dissatisﬁed 2.4 0
Very dissatisﬁed 0 0
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expectancy to be free of strabismus.
There is an overlap between psychosocial, cosmetic, and func-
tional indications for strabismus surgery in adults. The over-riding
indication for surgery in this study was for cosmesis and psycho-
social reasons (78.4%). Only 12% were for functional indications,
and the remaining (9.6%) were for combined psychosocial,
cosmetic, and functional indications. Our study ﬁts well with the
ﬁndings of Scot et al,2 who reported that the majority of patients
who had acquired strabismus BVM were seeking restoration of
ocular alignment, although the exact percentage was not reported.
The incidence of preoperative diplopia is reported between 40%
and 100%.1,2,5 In this study, the lower incidence of patients with
preoperative diplopia (20.4%) may reﬂect the difference in the ratio
of strabismus acquired BVM and AVM.
In this study, 97.6% of the patients were satisﬁed or very satisﬁed
after surgery, which was greater than the objective measurement
(95.2%; see Table 4). A good functional outcome and cosmesis are
not mutually exclusive. Successful surgical outcomes have been
demonstrated to improve quantitative quality of life and functional
scores.14 A recent work by Hatt et al14 demonstrated that the pa-
tients who were regarded as postoperative partial success still had
improvement in their psychosocial and functional scores. Of the
patients in this case series, 97.6% were satisﬁed or very satisﬁed
with the results of their surgery, 2.4% had a neutral stance, and
none were dissatisﬁed. This ﬁts well with previous observations
that the majority of patients gain and perceive some level of
beneﬁt, evenwith partial successful adult strabismus surgery.1,8,14 A
more recent smaller series of 20 patients, however, found no
change in mean scores of quality of life questionnaires, with un-
satisfactory surgical outcomes.16 The fact that our study did not use
quantitative measures may explain the difference between our
ﬁndings and those of the previously mentioned study. Our level of
satisfaction is higher than the satisfaction rate (87%) reported by
Kushner 2011 (review article).17 A lower level of satisfactionmay be
reﬂected in patients who had insufﬁcient follow-up and were
hence excluded from our study, although this is speculative. Pa-
tients’ expectation level leading to their subjective satisfaction may
often be less than that of the objective satisfaction of the doctor.
The ﬁnal ocular alignment less than 10 PD for this case series
was 83.1%, which sits within the same range cited for other studies
(76.9e100%).2,5,18 In the present case series, 6% of our patients had
residual postoperative diplopia compared to other studies (ranging
from 0.8% to 28%).2,3,5 Mills et al5 reported that of those who had
preoperative diplopia, 28% had residual diplopia after surgery. In
this cohort of patients, 17% (4 out of 23) required further surgery for
their diplopia.Table 3
Pre- and postoperative measurements.
Objective pre- and postoperative
measurements (PD)
Preoperative (%) Postoperative (%)
1e10 3.6 83.1
11e20 31.3 10.9
21e30 14.5 2.4
31e40 24.1 2.4
>40 26.5 1.2Establishment of binocularity and sensory fusion helps maintain
postoperative stability, the ability tomaintain a level of binocularity
falls from 90% at 1 year postoperative to 82% at 10 years.3 Reoper-
ation (at 6 weeks to 10 years postop) rates are reported to be be-
tween 6% and 21%. With the more complex forms of strabismus
such as thyroid eye disease and incomitant strabismus, reoperation
rates can be as high as 50%.5 In this study 60.2% had undergone
previous surgery, which sits within the range reported previously
by other studies (58.7e63%).1,8 Although adult strabismus surgery
has good outcomes and high satisfaction, some patients will require
further surgery later in life.
With the exception of postoperative diplopia we did not have
any other complications, such as globe perforation and slipped
muscle, the incidence of which has been reported to be 0.8e1.8%
and 0.3e0.5%, respectively. Nor did we have any serious compli-
cations such as anterior segment ischemia or endophthalmitis,
which is exceptionally rare. The absence of these complications
may be secondary to the small number of patients involved in this
study and long-term experience of the surgeon. Other possible
complications such oculocardiac reﬂex, where the intraoperative
incidence is 13e20%, and postoperative nausea and vomiting
(incidence 21e31%)5 were not examined in this study.
In conclusion, the goals of adult strabismus surgery are satis-
factory alignment of the eyes, elimination of diplopia, and resto-
ration or expansion of binocular visual function. Adults with
strabismus are subjected to prejudices that their orthotropic
counterparts are not. Successful surgery provides a good cosmetic
outcome and psychosocial beneﬁt. In this series of adult patients
who underwent strabismus surgery, the majority were seeking
surgery for psychosocial/cosmetic or combined psychosocial/
cosmetic and functional indications. The vast majority were satis-
ﬁed or very satisﬁed with their surgical outcome, despite only 83%
acquiring the desired surgical outcome. Strabismus surgery is safe,
has a low incidence of complications, and provides a high level of
patient satisfaction. The psychosocial beneﬁt of adult strabismus
surgery should not be underestimated, as it is often the primary
reason why patients seek surgery.
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